Background: Despite the availability of effective interventions for the prevention of mother-to-child transmission (PMTCT), questions remain regarding implementation of programmes in settings with limited resources. This article sets out to describe the first 2 years of the implementation of the national PMTCT programme in Ukraine. Methods: National data sources and data from a cohort of pregnant HIVinfected women delivering in 13 centres in Ukraine since 2000 were analysed. Results: Interventions for prevention of MTCT have been implemented as a national programme within Ukraine's well developed infrastructure for maternal and child health. Implementation of an 'opt-out' model of counselling and HIV testing in antenatal clinics resulted in a 97% uptake of women who agreed to be HIV tested. In 2002, 91% of HIV-positive pregnant women received ARV prophylaxis (mainly single-dose nevirapine or short-course zidovudine) for PMTCT. The MTCT rate has decreased from 30% in 2000 to 10% in 2002. The need to scale-up prevention interventions in pregnant women with risky behaviour and late access to medical services was identified in a review of the national programme in 2003. Conclusions: Further implementation of a comprehensive approach for the prevention of HIV infection in infants, including more extensive ART regimen, as recommended by WHO, would help Ukraine to achieve the strategic goal of virtual elimination of HIV infection in infants by 2010.
Background: Despite the availability of effective interventions for the prevention of mother-to-child transmission (PMTCT), questions remain regarding implementation of programmes in settings with limited resources. This article sets out to describe the first 2 years of the implementation of the national PMTCT programme in Ukraine. Methods: National data sources and data from a cohort of pregnant HIVinfected women delivering in 13 centres in Ukraine since 2000 were analysed. Results: Interventions for prevention of MTCT have been implemented as a national programme within Ukraine's well developed infrastructure for maternal and child health. Implementation of an 'opt-out' model of counselling and HIV testing in antenatal clinics resulted in a 97% uptake of women who agreed to be HIV tested. In 2002, 91% of HIV-positive pregnant women received ARV prophylaxis (mainly single-dose nevirapine or short-course zidovudine) for PMTCT. The MTCT rate has decreased from 30% in 2000 to 10% in 2002. The need to scale-up prevention interventions in pregnant women with risky behaviour and late access to medical services was identified in a review of the national programme in 2003. Conclusions: Further implementation of a comprehensive approach for the prevention of HIV infection in infants, including more extensive ART regimen, as recommended by WHO, would help Ukraine to achieve the strategic goal of virtual elimination of HIV infection in infants by 2010. 1 Effective interventions for prevention of mother-to-child transmission (PMTCT) of HIV infection exist and where freely available, MTCT rates of 1-2% are achievable. [2] [3] [4] The challenge is to provide available, accessible and affordable interventions to overcome the rapid increase in new HIV cases among children in countries with limited resources. The WHO Regional Office for Europe with other UN co-sponsors developed a Regional Strategic Framework for Prevention of HIV Infection in Infants. 5 The goal set for the European region is virtual elimination (less than one HIV infected infant per 100 000 live births, and <2% of infants born to HIV-infected women acquiring HIV infection) of new HIV paediatric cases by 2010.
Ukraine was the first Eastern European country facing a dramatic spread of HIV/AIDS, which, in contrast to the HIV epidemic in African countries, has been driven by illicit injection drug usage (IDU). 6, 7 Incidence of HIV infection among IDUs has remained stable during the last 5 years, with 4000 cases officially registered annually, but has declined from 79%, in 1995-1998 to 58% in 1999-2002 among newly registered cases, with concomitant increases in heterosexually acquired cases. Risky sexual behaviour and low awareness of HIV prevention methods have contributed to the further spread beyond the IDUs to the general heterosexual population. By December 2003 more than 61 000 HIV-infected people had been registered in Ukraine, with more than 290 000 people living with HIV/ AIDS, including 70 000 women. Over 7000 deliveries to HIVinfected women have been registered since 1997, and 2500 in 2003 alone. The prevalence of HIV among pregnant women in Ukraine is currently an estimated 0.5%, but is >1% in some regions (Ukrainian AIDS Center, 2003 unpublished data).
The National Programme to Fight HIV/AIDS was adopted in 1992. Prevention of HIV infection in infants became an integral part of this programme in 2001 and the implementation of the PMTCT programme was reviewed in mid-2003 by the Ministry of Health with experts from WHO, UNICEF and other international and national organizations. This article sets out to describe the first 2 years of the implementation of the PMTCT programme in Ukraine using national data sources and data from a cohort of pregnant HIV-infected women delivering in 13 centres in Ukraine since 2000.
Methods
Reproductive and maternal and child health-care services in Ukraine are implemented at a district level within a network of 466 antenatal clinics and 91 maternity houses. Out of 400 000 annual deliveries, the vast majority (99%) occur at maternity houses with supervision from trained health-care professionals (obstetrician, midwife, neonatologist). About two-thirds of women access antenatal care in the first trimester, but 10% of women receive no antenatal care. 8 Despite a halving since 1995, abortion remains a major fertility control method, with an incidence of 828 per 1000 live births in 2002.
Description of the programme
The PMTCT programme has been integrated into existing maternal and child health care services, supervised by the Department of Health Care for Mothers and Children, with close collaboration from HIV/AIDS-specific services. The programme also includes development of legislative norms and regulations and training modules for health-care workers and policy makers. In 2001, the first national training module on PMTCT for health-care workers was initiated.
Antenatal testing and rapid testing at delivery Management of HIV-infected women: before, during and after delivery HIV-infected women have about eight routine antenatal visits, the same as uninfected women. An HIV-infected woman can deliver at any maternity service; alternatively, she can choose to be followed at the PMTCT reference centre, where staff are more experienced. Women are cared for by reproductive health specialists or local gynaecologists together with an HIV specialist from the AIDS centre.
Ukraine implemented ARV prophylaxis of MTCT on a large scale in 2001. Protocols included maternal course of zidovudine from 36 weeks gestation until delivery 9 and/or single-dose nevirapine for mother and infant. 10 ARV drugs were provided by donations from pharmaceutical companies and international charity organizations.
As a result of concerns regarding the potential increased risk of infectious complications after delivery, 11, 12 elective Caesarean section (CS) was not adopted as a standard of care for HIVinfected pregnant women in the national PMTCT protocol. In 2002 the CS rate was 12.4% among infected women, comparable to the 12.1% in the general population. Follow-up of infants born to HIV-infected mothers is provided by local paediatricians with the HIV specialist from the AIDS centre. The programme supplies free milk formula for children born to HIV-infected mothers, with funding from local budgets. Owing to the limited resources, early RNA or DNA PCR diagnosis of infant HIV status is not currently widely available. Diagnosis of HIV is based on an ELISA test at 18 months of age.
Monitoring of the programme
The implementation of the PMTCT programme is monitored by the Department of Mother and Child Health of the Ministry of Health, with the Republican Centre for the Prevention and Fight Against HIV/AIDS. The following indicators are routinely collected in the health institutions: proportion of all women receiving VCT during pregnancy, proportion of pregnant women identified as HIV infected, number of deliveries among infected women, mode of delivery, proportion of infected pregnant women receiving ARV prophylaxis for MTCT, HIV status of infants born to infected mothers and method of infant feeding.
In mid-2003 the Ministry of Health reviewed the first 2 years of implementation of the PMTCT programme with expert participation from WHO, UNICEF, and other international and national organizations. Assessment included field visits in urban and rural areas in four regions with high, mid and low prevalence, and desk review of available Federal documents and studies; evaluation included organizational framework, policy and protocols, human resources and quality of service, management systems and supplies and community awareness, mobilization, and support. The review assessed achievements to date and also identified constraints and feasible solutions to these constraints, and these, together with recommendations for future directions, will be incorporated in the national multisectoral program for 2005-2011.
Cohort of HIV-infected pregnant women
Data on 860 women identified as HIV-infected through antenatal testing or rapid testing during labour delivering between January 2000 and January 2004 were prospectively collected in 13 maternity hospitals in Southern Ukraine. The selection of Odessa (n ¼ 7), Simferopol (n ¼ 1) and Mycolaiv (n ¼ 5) was based on their high HIV prevalence. All HIV-infected women were invited to participate in the study, with verbal consent. Information relating to socio-demographic and clinical characteristics and mode of acquisition was collected by the woman's clinician. Data management and analysis were carried out in Microsoft Access.
Results

Antenatal HIV testing
Implementation of the antenatal HIV testing strategy resulted in a significant increase in the proportion of pregnant women agreeing to be tested from 32% in 1998 to 97% in 2003 (x 2 trend > 1000; P < 0.001) (Figure 1 ). In 2002, 12% (253/2022) of infected pregnant women were identified during labour or soon after delivery. In the cohort study, information on the timing of diagnosis was available for 777 (90%) women, of whom 142 (18%) were identified as HIV-infected before the pregnancy, 521 (67%) as a result of antenatal testing and 114 (15%) through rapid testing during labour. 
Characteristics of HIV-infected pregnant women
Within the cohort study, most women were young, married or cohabiting, and nulliparous (Table 1) . Although over one-third of women were IDUs themselves or had sexual partners with a history of IDU, the largest group were women who most likely had acquired the infection heterosexually, and did not specify belonging to any high-risk group (Table 1) . women receiving prophylaxis, the proportion receiving zidovudine increased to 713 (59%), with the remaining 506 (42%) receiving single-dose nevirapine or a combination of two courses. In the cohort study, single-dose nevirapine for the mother and neonate was the most commonly used prophylaxis ( Table 2) .
Prophylactic antiretrovirals
Mode of delivery
In 2002, the elective CS rate in the centres in the cohort study was 32% (87/274), significantly higher than the remaining deliveries nationally (78/1060; 7%) (x 2 ¼ 119.4; P < 0.001). These differences reflect the fact that, although national guidelines did not recommend use of elective CS to prevent MTCT, several pilot medical centres and university clinics had already started the broader use of elective CS for HIV-infected women in order to test the feasibility and safety of this intervention in Ukraine.
The neonatal and post-natal periods
Data from the cohort study show good perinatal outcome among the mother-child pairs enrolled with regard to prematurity and birth weight ( Table 2 ). Non-breast-feeding of the child is not stigmatizing in Ukraine and 99% of HIV-positive women choose to formula feed. In the cohort study, only four women (0.5%) opted to breast feed their infants; all were aware of their infection status.
Discussion
The MTCT rate in Ukraine decreased from 27.5% in 2000 to 10% in 2002, 13 reflecting the success of the national PMTCT programme, which is partly attributable to its coordinated effort in preventive, clinical and social activities, involving a variety Improving access to prophylactic MTCT interventions was facilitated by the integration of the programme into the preexisting health-care system and the optimal selection of health care institutions providing services to HIV-infected women and their families. The selected antenatal testing and counselling 'opt-out' strategy has proved to be effective elsewhere. 14 Although this approach is beneficial, with HIV testing becoming a routine antenatal procedure, avoiding stigmatizing any particular group, and a high testing uptake, it has limitations. In a recent study among HIV-infected pregnant women and mothers, more than half were tested antenatally without informed consent and/or pre-test counselling:
15 three-quarters received post-test counselling, but in about half of cases this provided incomplete information, often in a way that women found difficult to understand. The plan is thus now to improve and expand the provision of quality counselling and antenatal testing, with the aim of offering voluntary HIV testing and counselling to all pregnant women, whilst providing continuous monitoring and evaluation. Non-return for test results has been a limiting factor in the optimal implementation of some PMTCT programmes in Africa, 16 ,17 but here, almost 100% of women who were tested for HIV returned for their test results (data not shown), reflecting the organization of HIV testing within the antenatal care. Many HIV-infected women in Ukraine are also socially disadvantaged 18 and/or have co-morbidities. A significant proportion do not receive antenatal care, often presenting in labour with unknown HIV status. This represents a challenge for HIV diagnosis and administration of PMTCT interventions, and potentially higher risk of transmission to infant. Data from the cohort study indicate that overall around one-fifth of women were first tested as HIV-positive at the time of delivery. Around one-third of the women in the cohort study had a IDU history, and at least one-third of these were actively using drugs during pregnancy. The actual numbers could be higher, but due to the stigma associated with IDU it may have been underreported as a mode of acquisition, as we relied on self-report, clinical observation and drug withdrawal symptoms in the infant for information on IDU. Pregnant women who are injecting street drugs are a hard to reach group with regard to interventions for PMTCT. 18 Chaotic lifestyle, poor health-seeking behaviour and stigma related to drug addiction frequently results in late presentation to the health-care system, often in advanced labour. Rapid testing provided an opportunity for administration of nevirapine to the mother in 50% of cases and post-exposure prophylaxis for 75% of infants. There is a demand to develop special services for IDU pregnant women to improve their adherence to ARV medications. 19 Pilot projects with substitution treatment in Ukraine are planned for 2005, including one among IDU pregnant women. A high rate of infant abandonment has been documented among HIV-positive IDU women, 20 and in the cohort study here, 28 (30%) of the 97 children born to active IDUs were abandoned by their parents soon after delivery, reflecting poor access to family planning services and use of contraception by this group.
In 2004, the Ukraine Ministry of Health adopted new guidelines on use of ARV during pregnancy, based on WHO recommendations. 5 Implementation of these guidelines will allow pregnant women to receive ARV drugs for her own health needs as well as for PMTCT. Although overall the elective CS rate among HIV-infected women in Ukraine was relatively low, in certain pilot centres up to one-third of infected women are now being delivered by elective CS. National guidelines are currently being updated regarding mode of delivery among pregnant HIV-infected women, and elective CS is to be recommended as the first choice method with the informed consent of the woman. [21] [22] [23] [24] [25] The multidisciplinary approach taken in the management of pregnant HIV-infected women enabled their access to services including the diagnosis and treatment of reproductive tract infections, contraception and follow-up of their HIV disease.
Despite relatively high prevalence of HIV infection among pregnant women, Ukraine is still faced with a lack of capacity for early diagnosis of HIV infection in infants using virological methods. This creates an obstacle for appropriate care of the HIV-infected child, including decisions related to initiating antiretroviral therapy and/or other appropriate treatment for infected children. With the support from GFATM, the Ministry of Health is planning to implement PCR diagnosis in referral laboratories.
As cohort data presented here suggest, a large proportion of infected women in Ukraine have acquired HIV heterosexually but do not report having partners with high-risk behaviours. This reflects the shift in the epidemic towards the general heterosexual population, and is consistent with the high incidence of sexually transmitted infections in Ukraine. 6, 26 UNAIDS estimates that unless urgent measures to fight the epidemic are implemented, 1.5 million people will be living with HIV/AIDS in Ukraine, two-thirds of them of reproductive age, by 2010. The challenges of the HIV epidemic as it applies to women and children are varied. It is necessary to mobilize the support of policy makers, health-care workers and the public, and to move from a vertical to a horizontal structure of care. Access to testing and counselling services must be universal, and the quality of services of a high standard. Large-scale implementation of psychosocial support for HIV-infected pregnant women with involvement of volunteers from NGOs is needed. Currently, members of the ALL-Ukrainian Network of People Living with HIV/AIDS are actively involved in development of national programmes for care and support of HIV-positive people. This organization helps to improve access to prophylaxis interventions among marginalized and vulnerable women and to prevent stigmatization and discrimination of persons affected by HIV. The goals of the next PMTCT programme go beyond decreasing the MTCT risk to a minimum, and aim to achieve the strategic goal of virtual elimination of HIV infection in infants. In order to achieve this goal a comprehensive approach is needed and a four-pronged strategy has been suggested, including primary prevention of HIV infection in women, contraception and family planning in HIV-infected women, prevention of MTCT, and care and support for HIV-infected women and their family members. 5 The health-care system in Ukraine is similar to many former Soviet countries. Implementation of HIV prevention in infants with the same model as in Ukraine could have a positive impact on prevention of the spread of HIV epidemic among infants in these countries.
Key points
The aim was to describe the implementation of the prevention of mother-to-child transmission of HIV (MTCT) programme in Ukraine in [2001] [2002] . The programme provides universal access to antenatal testing and provision of short-course zidovudine prophylaxis and single-dose nevirapine. There has been rapid uptake of interventions and MTCT rates declined substantially, from 30% in 2000 to 10% in 2002. Improved access/uptake of interventions among women from vulnerable groups with late presentation to the health services is a challenge. A comprehensive approach is needed to achieve the UN goal of virtual elimination of HIV infection in infants by 2010.
